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mmm& (#?l) QOiZB (PLED) g ?ms. £1 q^gaiOl aagi (lighting element) 2J &g 

SfOII qsf SS?)Sf St^S 2f 12 B S?J ^SS(2Q. 0|£t2t EP 423 283 (WO 90/13148) Oil 

?h/i@ ^is^ej ssoii 2|sh sasiaq. sie. ui* zt&otzj stq. stetwsi ^31 (philips n.v. 
a|2| se;>ioiiai is qisaion se«j- AifiiEjn °jq. nam. oiats» q^saiopt sxh aiss xi 

m\3. Stfc q±gaiO| (LCD) 2t 5.igo S gga|0|7m £S 3Sq ¥4>3PI 9l«l|/dfe Ofs|»W 

e»ff sms sas scj. ais°j 2? c?t§ iflwa 8 *He. a§s. *t§ 

4=9) * S^A|?|S as ^ (st^t. it*!) S §Si|| MSo\t 3101 flfittq. 

g-^Af q^gaiois gftxiisAt q°>51 ¥f =°| sgs ^isfswu as JHBtftsm. qafAi. otia 

§0| EP 0842208. WO 99/54385. WO 00/22027. WO 00/22026 Si WO 00/46321 Oil A) ?HA|3 Ht2t US 19 g 
¥2S f?E*fPt 7ts3 q^0|. EP 0707020. EP 0894107 SJ WO 03/020790 Oil 2HAI9 ti\Si & 

S gq^EISHIgJFSS #E*II SE£f 7t^Stq. WO 02/077060 Oil ?HA|=! H|2t 1?0|. £7\ ? 

5 Si 2 ?«2i ss§ attsts gtr*ti ast sipjaaq. asf^ss. ?s &±s.x gq-mq-wiy 
9! (PPP) § &#«tfe SSSPt At soil 7tfeStq. PJ^@ ¥f? £|0||. ?7 r 2t ggfst 

c OIIS §0). "Atqq PPP (ladder PPP)" (LPPP) (0||g gfl . WO 92/18552 Oil U|£t &S) . S9 

E||eB|o|££E|a! (0||g got. EP 699699 Oil 7|^@ Ht2t £S) Si SES 2Mt 75 (ansa structure) g 
SSfStfe PPP (OtlS SOt. EP 690086 Oil 7|^g Of2t £g) 0|q. 

6PI ?J33 stst asei gj^otiAi oi di gtas btst &oi. as 3 ?txi as mam ggspi a an At s. 
iae seifaig *t§s saai us 3§sai?is 501 ssstq (011s sot. wo 00/46321. wo 

03/020790 Si WO 02/077060 SS). H^-gfg 7|XH §tf*ll (^S) Oil At ggf*t qg. gJ^5j°S 2 

?txi qe itxtsipj 4h^?j sj^i si ^*!S ^sastfe 2101 ^tfestq. 

PLEO 2| agfSfSLI 2PI 3bS =51 £Efe =5)011 ?|£E|0t 213. a*l SPIOII q &A1|8| £9 

£|0t °iq. axH. PLED m 7|XH£ &t E?a-^^ SESh q^^ Sfe S-^j^t q^gaioi g q°| ^ 
SSt^t aasin 2iq. Sa-^l^ q^gaioi^t 2iEf^ 3S (OIS gcH. efq gaiolE 3g 
(doctor blade coating). ±E 3g (spin coating)) 0t| 2|oH 48^1 4= 2ife SIS. Hgtlt glSSJ AtS 
(OIIS SOt. §J33! HSS. 2H^i! HS!^ (offset printing). 39U|Ot Sg!S (gravure printing). ± 

ag ssts) g q^i^ sEfe 3-^^ q^saioi at^s Ji&tmt sa.m 5aoiq. as 

otstst ©as 4=sa ist^is sas eiq. 

: a -at ?i e aas ^3 aq. at 

7PLED Oil A) AtSEIfe 3*. ^S ©it 0)|L)X| Si. 
7PLED Oil A) AtSEIS 3? ZJ 5f§ 4-9- 

7^8 sts a a. 

7PLE0 (HIAt AtSStfe S2J. SI SES 9«0|| SgJSI^I S i QS| g^. X1§t 9iS 

a. 

?E|£^ 2tS£t 3g Stag 7tfeSt?l| Stfe ff^l §DH U)0t|A|2( ^4=21 SSfl^. 

?Sif-aaS ^^1 UtoilAtet Sfll^g! AtSS ?tsSPII stS mm HS^. 
?S-4I|# q^gaiOIS ^tsSWI StS qgf£t ^fe^ g^S! (Achievabi I ity). 

sxh tsiPtia. *\ms qsiasmyeg! g?tg sests as ¥^2t ittsis as ?itfi 

q ya oh* ^4=21 SSI qq^qfe 33S &33t£!q. at at At. oiq*t mmm 31 PLED 0l|Af21 3 
2| Alga g sugoj ^«|0|q. 

ft'g'a' ^'/f//s' tf'S' 

H|xl5S gatCqsiaSKIIbtSe) ° JP 04288322 SI T. Yanamoto § (Uacronolecules 1992. 25. 1214 - 
1223) Oil 2151 7ls£|Ot 2iq. 3atq. 9. 10 ?tX|0||A| SJ SESf g/«^ S/OII A|°| x|g«|2J sots 

ojsh. Hixi^s isaoia cnatAi s°iiH£¥q 7tsa 4= a?i msoii. oias gs«is s » 

- - J , l€ %mim CHS CHofg qqmxiS Sffeq. Dt&^tX|S. F. Uckert (fcfll. University of 
Mainz 1998) gB| 3(9.9. 10. 10-E)| eyofi g-g. io-qs| a SDK tt e ay) oj at^g 7|^5t3 2iq. 39 

U. oiq*t as i^2£?fi°j stSMm sj^s ys gsH^as 2! an qoi&t pleo oiiAtsj sqaw 91 
i§§ ?t^stPti stxi a^°iq. gwt ssi[9.io-q[nia-9.io-b|A(ii|^s^s A |)-gjo-qsia 

^ «i p est] sj tias ?i£8t3 °iq. oi3ioi Bias) ginaoi3. s*i^i2s sm S^I^S 

(electroluminescence) g qqutqsta. 0| 1SS SS«tS PLED 0||At2| OflqXI iblb SS ?!S 3& 
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US OH* SS^0|3 £J-49q giJSiq U2ons 
EP 1074600 S. 8|L)S| 0H3 B?|7) 9. 10-q i?lJ-9. lO-qsiHSHHB ggioi 3 QE 5fU7) XIES! miy&l 

oj sei(ofaai-Hiyg) mine ;ms)s as 7i#&q. oiejs! sa^i°j as. ^si STiiasol 

7|£S|0| SfOfAi , 0|q» OHS 271 gifsyisi gjqq omg XIAISfXIfe SfSq. 

I IX 012. BHf*|SMIfe 10 MX 012. SfSI HHf5|S)7l|S 40 1% 




3*^*1 (I) " 
(2 g. A)gg ?|Sa HAIfe o)7| 2)011 7)2 : 

X fe 2+ 3*0|| iiSWU SES 2013)3. 2* 3*011 C(R3)(R4) EES N(R3) Old : 
Z g 2f 3*011 S^Sf>m SES 20)5)3. 2t 3*011 C(R5) SEfe N Old : 

R1. R2. R3. R4 S 2| 3*011 gas)7iq SES 2015)3. af 3*011 H. Mi. Si. MS. 22E, CN. 
N(R6) 2 . Si(R6) 3 SES 8(R6) 2 . ii* 1 U)X| 22 (0|7|A|. StU 0|2q 0|°ig gi §)X)fe SE^ NR6. 0. 
S. 0-CX)-O. C0NR6 , Si(RB) 2 OI| qSH IMS 4 2il) q SjiH. gXIS SES £S ai! SES a^A|±H0|D1. 
o)U 01221 H SXffe EE& Bi4- 5 LHX| 40 (0)71/1. 3)q 01221 Si §1X)b SE2> 0. S lb N Oil 2| 
SH MIS 4 2i2CH SE*f SfU 0|22| H|gm3f qqa R1 Wl 2)oH X|^l 4 2ig) 2| 0)a^A|7|. S1IE1I 

s.om?\. oia?i ses Midi 2jsH mmw 4 siaq. qqa ri mxi R4g§ 0128 ss» ansfot 3 

£1 A|i|yg SSS 4= 222 : 3. §W2| 8i SX) 22) 2 J?J)SJ x\m\ (~. R1 S! R2 ES R3 £! R4) 

s §aioii a^Ai ib ofa^Ai *moixi staq. as *\m\ ri mxi R4 t §aioii h oixi apiq as 

SAIOII (HI H 71 0| X| S3 : 

R5 S at 3*011 S«8WU ES 2015)01. 2f 3*0|| H. F. CN. N(R6) 2 ES B(R6) 2 . Bi4 1 IHXI 22 

(o\y\M. sm oi22i bi°ig gi gxtis es o. s. co-o. o-co-o. conrb. skr6) 2 oii qsH mm 4 
21 it) si 5|±h. gxis ses mm aa es a^Aimoioi. sm 01221 h sxjs ss e±4 5 mxi 40 

(OPIAJ. SfU 0|22| m± SU)S EEg.h 0. S Efe N Oil 2|SH CMIS 4 213 Eg! 8|U 0|22| Hl^tf^ 
qqa R5 Oil 2|oB xiea 4 21M) 2| 0ia^A|7|. 3)|E1|S0fa7|. o)a?| ES Midi °|SH 0)*)IS ^ 22 
ocH ; 0421 £)qa R5 S RI U)X| R4 21 SMI SEgf 3q AliiJg g^S 4 213 : 
R6 S 2f 3*011 gaS)7iq SEfe 2015)0). 2f 3*011 H. Ei4 1 UX| 22 (017IA1. o|U 0|22| b|°ig 
&± SX)S S*? 0. S. CO-0. O-CO-0 Oil 2)SH (MS 4 2JS) 2) 5|1H. gX|§ Sb aamoiDi. 
o)U 0122) H SX)b SEgf 5 LHX| 40 (0)71^. o)q 0|22| Ei SX)fe 0. S SES N 0|| 2J 

sH mm 4= an ses? sm 01221 ui^sf^ qqa R6 011 °ish *i&a 4 22M) 21 ota7i. s±oii 21 

SH CHxIlS 4 213 : 

a S 3*011 §gS)7iq SES 20|S)O). 2| 3*011 0 SES 1 0|3 : 

b S 21 3*0|| SaS)7iq SS 20|S)01. 2\ 3*011 0. 1 SES 2 0|2 : 

b. sm2i o)aai b?I7) 9.io-qaa-9.io-qsiEeiiiiyegjoi sqcofa^-oias!) m®ME s ass 

S^q HHXHEIB) : SS ?7)q £l^i!0||>M2) ao| ms,^ (l) cxiAt qqy 31/S SSxIIOIIA) 

2) gig X|A|S)Q). 017IA) Mia7|0|0)A1b gfl 

u|* 0|3!0| 3/Mi/MOli 2|sh xiAiaxi aqqa. oiqs schi/h S)Sf^ ( i ) q ?5 B?I7) qcHsaj 
as nmw 4 siaui. ^ 2oie *i^*ii ri uixi rs ?\ stqq b?i 2011 swa 4 &7m ss R5 7) 

Egf H|0)a (biaryl) q 2 0 20IIA) 20|g.f ?|x|0|| ?|xia 4 &§0| Q g«|S| 21^1 £0|q. 

□)&7)xie. qqa ri lhxi rs s ses? sfffli aq Aiiiyg saa 4 sieoi q <gm\ 213s 

aoiq. 

a asq B)§5«& ^awoijAf . siafi) ( la) oiia) qqy u(2) aoi x = c(R3)(R4) qq : 
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mmM (ia) 

OWM. M§& *:>|2I $WH ( l ) 0(|>M2) 4PI u\3* §8J§t s| an ?tiiq. 

g M/S2J =3| U(BS|e> 7S0II0IIA). St4f&| (lb) OHM U3B d|2| aoi X = C(R3)(R4) 0|2 Z = 




(ib> 

opiai. Afsa ??f2i 31*1*1 ( i) omsi g?\ am lae 21m* ?rsq. 

SBSIb gei!. ¥S Sail £Efe uigaijS 4 21P- g §/S2| H|i/*l2r ?S<0)|0||A), gi/xl|fe ga| £ 

¥gS«i!£|CH : g M/92J =»| HUt^lS/ ?SOI|01|A|. Strife S^SP. 
g ^go| ssjg 381), gojjsj g^*||±= ^±H LHOII. 4/gSlb Sll E)| ^Sl Xf CXI 2|3fl EES*- CMS 4 21fe 
sp 2 -£4Ja|S (hybridized) 3i a*13 ?S S&Slfe ggWIOiq. 7|§ 21BS1 3*011. 0|fe ^IflOII 
2ife 0|g iy B£ aif2| 2XH°| &gm 2|Q|g/q. "^S" S^OII&st 
SOI SO) "g^a gt/*H" S 31*1 &fePfe 2jt 2|D|gfq-. 



3 SOISIfe X|pj gf^ 3 
q^oi. g^lfe DIS?W£ oil 

axis 

^§1 SSOIIAI g?i|S 3101 



3 3CH OH 0| El B9I 5H/SEfe "SS 3l|E||gA|0|M (Sj. N. 0 SE, 
st*|| (3j. =^ gxiS =*/ geij) 71 ^±HOII SXH&qpJ. 

g gjgo, =5| S ¥ g gojjsj gt/*J|fe ?±HO||A| B|g°J|=! s?gOfl 2|SH Salute 4/CH*!°£ 3 5 

2i| ¥gS Slfe 3J0I7IU £fe ^±HOI|A| U|^9!|g §8*11 2| ^IHOIlAi 4/CH*i°£ 2j goji ¥ «g yj= g 
8*11 0|q. uipj. (E|2)OI|E||s ?|a. gfijaiiio, 0)|^Ei|a. 0 |0| E SEfe 01 DIE. 3321 2/S B 

sib ms^a sssai g«i5i g°i@ci. 

g SS2| §8*11 b £f«f±l ( I ) B9ISB OIUEr ?:>|2| ?2 8(4: (structure element) 3 ^?r£ 28 

8 4 22 P. **|. #;>lb eJSS ^«l 3S0IIA) PHAiaEiS 31 SOI q. oi soiiai */2?i se 
8 a?i 2sa **i sa wo 02/077060 anM aq^ss ois^^i s^s 4= sieoi : oib g sjsoii 

S3ES*I ^gJaci- Oieiff *3 r 9 ?S B¥lb 0113 §01 8,7| ¥WS¥6J US * SIP : 

?£J S!/aEb ^g 338 SXiSI tf^A|?|fe 3?| : 
r B?l : 



2 2 



4 2 

5 5 



7 2 



: Strang §2 

saaisi gxi ^gj a/sEfe ^g 3ss mw\ »«/i?ife 

1 2 §y 2 53 JHaej 9?|2| SSSlte B?t : 

ggaqfe oi » (phosphorescence) 01 - oipj gf S s^g ^3A|?lb B?l : 

Bgf<y ^EHOIIAI ^gd ^EH^£J 3013 §fe B9I : 
^3 g&jy|2| §EH Sfe g/S iij^OII SSf8 Qlxlfer B¥l : 
Sa^2S aijgSS/d AISEIb B9). 



g SfSOti rxiE Hf^siSJ gt/aib !W 01^21 ?5 1 

mt ssmfe 3i30!c,. g mm sasi 9i«». ?s sic spi *ss ^b 

q : Pie« oieis ?3S ai:?l Aisgoj B^SPI £te B^SBI2«3 a^SiqS. 013188 Sr^ 

( i) si ?2 s^sb oi¥oi3 gM2i a^aq siu 01^21 gsi %m. ^ e*\ sfe g^oti ma 9 

fl»l q feS $m SMI ois^g S 30iq. ss| 3x« o|ga (c«V(V*s) 2S *§a) S ufg 
'I Wife :o 014/. *?-5| b)|©5,'3Wife 50 014/ q ^q. 
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ESI. q?!!5-p-q^d ffESI. ffl|^A|E|°| #ESI. ?tSHH #ESI. 0H3 fJESI. e)2S| 8 ESI. n| 
1 #ESI. ¥S SExll £8 HOMO (HOMO = S|2 §ft gXIflE 9 i= h fe #?|2) 0-. S- SEfe N- 

Ifft aiS|£AfO|gO|D1 : OlSJSf OHOfEJ S! SmiSAfOllg gtJSIOIIAI Bfi}*jSPilfe 5.8 eV ais? OS 
4£0)! blSH) . *8| HHWPIIfe 5.5 eV 0|°}2| HOMO 1 50|&q-. 
1 52| HWSIff Bflfe SPI 8W«| (II) Ufl (XX) 2| B«0|q : 



SWM (111) 



— Ar»-|jl— (Ar*).— Ijl-t Ar*~- 
SSf&l (II) 

SflfA| (|V) (V) 
- ; --Ari_N— Ar*-f- Hsf-^+Wi-- 
Ar* Ar» • 

&*W (VI) 



L 

(vii) asf^i (viii) »ar&i ox> 



aafAj (X) »«f*l (Xi) (X") 




-O- 



gafA) (XV) SSf±l (XVI) 



-o- -O- -O- 



Saf-N (XVII) 



a**« (xviii) st 8 ?^' (xix) (xx) 



;^ s. xi^.tii ri lhxi R6 spi bio|2. qg/s im*!g xi ssi ri oil °joH x\r mm\M *i 

* 2i3. ?IS Si H/Mfe 5|7| 2J0I1 ?|g ■ 

n s g*oti =am>iu se=: &oisi:a. -a^oii o. 1 sir 2 on* : 

p i= 2| g^o|| ggjSFW E£ ^0|S|3. 2t 3¥0fl 0. 1 Sfe 2 01 01 . HH^SPItfe 0 SEfe: 1 

oim ; 
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o fe 2| gaoil S«8^U Efe #018(3. at 3<?0|| 1. 2 SEfe 3 0|0|. HfSS|8Pllte 1 Efe 2 

Old : 

Ar 1 . Ar 3 fe 2f 3^011 SgJSPIU Efe #018(2. 2*48 E?±4> 2 U|X| 40 2| . X|B SEfe H|X|&1 4 21 
fe gratis Sfe 8flE|S»Sra( 3B| A|±HO|D|. kISSI R1 S SXH^SS S2|2| X|# 9|X|0I| 

S 4= ; 

Ar 2 . Ar" fe 2J 3«0I| =gJSWU Efe ^0|8 r 3. 2*2* § Ar'. Ar' Oil CHSH §2IS U|21 l^q Sfe x|& 

sfe B|xis@ ^awiygy sEfe getyai Stolen : 

Ar 5 fe 2| 3¥0I| §m\W Sfe #018(3. 2J 3 spoil Ar' Oil Q|oH #2|g 0(2} &?S A|il. EEfe «»Sf 

sxi (e^: axi sfe aiiEiisaxr) 9 mxi 40 phi a 3 as sfe hi a si 4 an s oi#°j sm sej 

S S»8rfe gfSMS Efe 8flE||S^S^ 2B| A|±10|Q1 ; ?rsSf R1 g SXH^SS gJ2|2| X|# 

?|«0t| ?|A||/ 4 gig). 

sxi 4=^ sue ?(s 2 521 =?s sife «ts got. hibjb 8e*h. meioig #e*ii. meiqs 
fjsai. niets #e*ii. ymetd! f?E*n, laonae. ^aiqois se*ii. ^fegi «sesi. « 

ESI. HUMS ffExll. 0(1! fig* S! LUMO (LUMO = £|X| H|gs MX( 911 E 84) 1 ?l£! ^7f2| 0-. 

S- Efe N-8# 3l|E||£A(0|g0|[H : 0|B|gJ ot|E||£A(0|lg g8*IIOI|A1 bUfSfSPIIfe 2.7 eV S3} OS 
S||gjO|| b|§H). ^o| UHf^SPIIfer 3.0 eV SJJ|£| LUMO S S2Hg|p. 

2 22| bfiS|g e?lfe at«t*l (XX I) LHXI (XXXII) 2| e?IO|Q : 




mmM (xxi) »aw (xxii) (xxni) »«w (xxiv) 




saw (xxxii) 

(4 g, Crgfgf Sfftfilg x|^| R1 oil 2|Sfl X(# 9|x|0IN XI5I 4 2Jg). 

ig OlS^g gPrA|?|±r £?¥) §J *1X( 0|§3g S?|A|?|fe MS. 33 3US01 °iir 3 ?2| & 

?Ph g M>g°| §8*11 Oil SXHolfe 2101 U|gS|gt ^ 2iQ . #?l B?lfe ^81. 5(8*1 (X XXIII) Ul 
X| (XX XXVII) 2) 391 Efe gJ^5|2S S(8# (XX XXVIII) 2| 9?|0|D1. 0| srSf^ (ID LNX| 
(XX) 2| 0|#2| =P2 §y SfWAj ( x x I) LHXI (XXXII) 2| 8m 0|#2| ?5 g Q£ SSfSftfl. 

Qgfg? SI^^JS ^18^1 B1 Oil 2|SH Xrft ?|x|Of|Ai x|SS 4 £12. PIS R1. R2, R3. R4. R5. Ar' £! H 

m ii. j j o b a m 13^, 3.- ^ m a sou o. s. s e . 

N. F. Si Efe Ge g| 4 £iq. HOq. ifSXPr ^1 2< 39 75 ( II ) HXJ ( X X ) Efer ( X X I ) 

mxi (xx xii) °i ^?r2i ^ss? sss thssm. oig g ^g2i g«ixii lhs ssjsffe 3!S gen 2? 

3& aoisia 4 aq. 




9*4 (XXXX) 



9**1 (XXXXO 
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a**! pooaii) (xxxxiii) 




(xxxxiv) s**i (XX xxv) 




as?*! (xxxxvi) (xxxxvii) 




(xxxxvui) 

4 221 ?5E 0gJ£! 0171 ^EH0)|A| £g£ 0)51 £}EH£°| ?rs8PII ofH. ^=011/12x1 & 

1 OIIMXI SSg S^fA|2JCt. XlSXIlf OLED 0H/>1°| &7| ^ Sf*l|2| A,gg 0)|g §0). [M. A. 

Baldo. S. Lamansky. P. E. Burrows. M. E. Thompson. S. R. Forrest. Appl . Phys. Lett. 1999 . 75 . 4 - 
6] Oil 7|££|0) °IQ. 

=»0i| 2jt/*J SftflSJ 5* Vfffe 13X1 (heavy atom). = Si^lMHOII/M 36 S3|°| SU r =M 

afe axu a&sife mmmrn sssjp. 

Pj^S 3E2g S^A|?|fe d §y f S0| S^S SgfSlfe SISsS ^Sl £ ^011 ffgSrCh 8 
UfX| 10 Si (3f. Ru, Os. flh. Ir. Pd. Pt) # SSS|^ 0|£|*f f?§°J ?5 Ef^r DH* "S| U|g 

?s asei serxic ^se ?s bass «n goi. ^si #s wo 02/068435. wo 02/081488. ep 

1239526 SJ WO 04/026886 Oil QM0\Q. 

Afs 5fe e^xilfe «§1 SS WO 02/068435 0|| 7|^E|0| °1Q. 4 2°j U\*m& B91fe 8 r ?l »af*l 
(X X X XIX) UXI (LVI)S Sfe BSHOICJ : 
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msm (xxxxix) 




(±i s. zmm ri on °i§h xfs %m\M n&m $ aa. m b m sb ir gj). 

5 Slife BSd ^EHOIIAI &§<y #£D^2| SOU S3. 4 2°| ?5 gl£21 SJHI X| 

xi %m\M Mmm 4= 9io\M. 4 221 ?s sf±2i °jgf sag §f&>Ai?ife a^oicj. #71 sssj 

¥2 life «o| nigJHg! ^51 SS DE 10304819.7 S! DE 10328627.6 Oil 7|sE! d(2f jUg ?1 = 
HIS B?l. "51 «fSS|8^fe ^1123 ?|SB|g OIU*l| B9I0IQ. 

§lfxti2| SEH SEfe iij&'OH SSfg D|x|fe 6 22| ?5 life 41*1*1 CDS! #8f±l (ID 
U)X| (LVI) 2| a 5! SEff £PI 2)28 2011 SHSSfXI ^. SSI 9*11 0|=g0l| ?|2| g*fg n|x(X| 

af»u om dixixi a^m sfe #?i *fxii?i omxu Baa ^ehoiiai y 

EHS2| S0| 0(1 >|2| g?f# D|x|X| SEfer OfOfl Q|x|X| Sffe. SW 0|#2| $7|2| £ 



OPIOM. 1.4-miyai. 1.4-Lf5S£». 1.4- £fe 9.10-gieaf^yaj. 1.6- £fe 2.7- SEfe 4.9-nfai-ygs. 
3.9- SEfe 3.10-18iaaiaai. 2.7- 9Eir 3.6-Hiysaiyai. 4.4-H|Hf|yg£l!. 4.4"-E||SI8iyga. 4.4'-H| 
-1.1'-U51i3. 4.4'-iH««. 4.4'-d|^^Eja0iaa! Sfe 4.4'-I§ «E*|2| «°J0| s S | 

autism. 



SJimSI 10-2006-011? 
tsp| £J5{ai (LVII) LHXI (LXVIII) °| x|B Sfe U|x|© ?2?) DH^ HI^StQ. 



-oo- 

»af <M (LVII) 



-\y- 

(LV1II) 



SW*I0JX) 





s)=f^l (LXVIII) 

7 jo| ? 2 6 LflXI 40 2| gfS^ ?3E^ 5gf§Ha. §1**11 A)gSJ 

Sr B^OfCf . 0| WIS gO). 4.5-qolHSHia! #Ex||. 4.5.9. 10-E)| eafsiESijgl ff£*l|. g¥2 
3 iI|SB|S¥2ai ft SSI. 5.7-qS|E£qsil5^l5! SESI S! Ali- 3! egfx-gjaUcgTa 

S! * 7 5S| HUfsjsi 9?)fe 8J?| S)Sf±! (LXIX) Lpi (LX XW) 3 £fer 39) 01 CN . 

qgfsj ?|x|fe x|£)xll R1 Oil 2|8fl mS 4 £13. 
YY Si SEfe Qe 013 
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VV 0. S. Se 0|Q. 




(IXIX) aSf&j (LXX) 3}Sf6! (LXXI) 




ShSf&i (LXXV) mm±i O-XXV!) 




aa»6j (lxxvii) aaf&i (lxxvih) 



opioin. (i) 21 ?s estsgei oiqq. saioii 1 2 ijixi 7 2 a\omm d^ate sm 01921 
of&?ws. si zesi?£i°i sm sniq 9?) §aioii s*nmte aoi q&sis 4= aq. met 

A|. 1 2. SEte 2 2. Ife 3 2, SEte 4 2. SEte 5 2. SEte 6 5. SEte 7 2°^¥E)2| S 0|92| 2£ 

9?Pf §aioii mmi= 501 utif^s ^ °>q. 

g §tf*)lte ^K°S 10 Ul*l 10000. dHfS|8Pllte 50 LHXI 5000. m\ qi}5|SK»lte 50 LHX| 

2000 21 B?ig ?\BQ- 

"51. g&*l|2| Sfi& goHSOl 2}Sf9 ( I ) 2| 9?l S! qg 21^ 9?l S q«| °Jte *l£*)l M UJX| R4 

Oil 2|oH fiSSQ. E*2f. xiexfl R5 5! R6 7f SXHSWS. Olte £E*f gS|)90|| 7|0)°tq. 

gSH9S ?)§H. §2 2 JH 0|92| H|gjg?3f §i §UW 991 9 xl^xllOII gXHSfte 310! 

Higsisiq. opioii/d. &i gxf 4 jh 019. sisi qifsjswite 8 0192! 301 HUf^sfq. 

0|£j& 94: §IXf2| gi^te SEgf 0 SEte S 0)| 2|§H q)xj|g 4= 2iq. Hiiiq. S» 93. 5^9 ( I) 

mxi ax xv») si Q5 ?s s ci2i » ^soi *7fsi Higgra* ximns ss»w ate 301 oi^ 
7t*stct. SM21 *EHoti atass q*ite as mspi $ai. <as ±hoii 12 22121 g± gw 

1 g»te 94 Of^SJSWIte 8 3H 2^2| gi SXfS 3*te "81 HHJSJSWIte 6 3H 

2! B± 3X|« 3>te *IS*W SWIofxl atte 3101 bfgawq. 

OIIS go). Stafi) (I) Oil A) R1 UIXI R4 2| M^WM 2!3S Uffif &0|. u\<g*m Si SXIte siiS! 3 
id. sxis SEte &1J ste gf^Ai±noii Efllgq. 

gS*l|OI|A) SfS|AJ (I) °| B?|2) ¥ «a BUfSjSPflte 10 1% 019. »o| Hfg^io^lte 40 ;?% 
0I90IQ. 0| te s?S| 971 9?PI aHgo £A) Afg£|fe a*SSfP. yaf 9?l B?Pf 

as Afggqg. as) hiss HHf*>sp)ite 5 mxi 20 e% oil aiq. as &?)eAt 

SfgfAj ( I ) o| 0 o,t =g|. 5W 0(92) 712 a 7h 1 013. 9gSfte b Ste 2 °! 2!S0|q. 
q^0|. o17|7f S}Sf9 ( 1) 2| B9)0!i ^SlElte g gfgOlj qg %mP\ Uf^SjSfq : 
X te 2i S¥0|| gg/S1?m Ste 90|St3. n 3^0fl C(B3)(R4) 0|3 : 

R1 - R4 ir 2t 3*0(1 SaSfTiq 3Ete 90|8f3. Efi4 1 L||X| 10 2J gXIS SEte ^ 

a £te g/^Aimoioi. 0)7|>M sm 0I92J H SXfte 5 U)X| 14 (0|7|/<). S|q 0I92) Pi 

SlWte SE& N. S SEte 0 0)1 2|SH CHSIl 4 2JODj SES! §1U 0|92| Hfgfgf^ qq^ R5 Oil 2|3H 
xl&S) 2j OH^API. amisq-a^l. 0fS7| giOtl qso qxili 4 °!°q : 
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^J\9\ ( I ) CHiAi S°)Sj b(2f act. 

qgoi. sf?pi m§f*i ( i) si B9ioii sjgsife s usoit «g strain stsi Hfgswcj •• 

X fe 2t 3¥0I| laS^D Efer £}0|SJ3. 4 3¥0I| C(R3)(R4) 013 : 

z g zj s ¥011 gam^u sfe #oisi3, 2* a ¥oii ccrs) 013 : 

R1 - R4 H 3¥0|| SgJSWU SEfe #0|3f3. 1 UX| 8 2| Sim £Efe 8>2J SEfe 

tf^Allfl SEtr 94:4= 5 LHX[ 14 2| OfH £fe O^A|?| (OPU1, JfU 0|£f2| gi SWfe SESf N, S 
9Efe 0 Oil 2JSH CHXHa 4= 213 9E£! 8tU 0|#2| H|&»^ E^qa R5 Oil 2|oH 0|D| : 

h 2i 3 ¥011 SSS^q SEfe ^Oima. at 3¥0» 0 Sfe 1 0|3 : 

50f2| SJSf^l (I) b|2f aq. 

q^oi. sppl sm±l ( i) si B910II ^SEife- s »goii ajg SWxIPt DH¥ 381 HH*5|8iq : 
X te 2f 3 ¥«| SSSKHq Sfe 6fO|5Hl. 3| 3 ¥0I| C(R3)(R4) 013 : 
Z g 2| 3 ¥011 SSSWq SEir &0|3Ha. 2| 3 ¥011 CH 013 : 

R1. R3 fe *f 3¥0II EQo\W SEfe ^0|o|3. 2f2fg &±4 1 UiX| 8 2J sj±H SEfe gX|§ aa±H 9E 
&i4 5 LHX| 10 2| OUPI (OPIA). 31U 0|&2| £gt N. S EEfe 0 Oil 2|§H 01*111 4 

asm SE*» W 01^21 H|gjg3| Eiqa RS Oil 2|§H 481 4 21 M) 01 0} : 

R2. R4 fe 2| 3 ¥011 iSWU SEfe &0W3. 2|2tg e±4= 1 U)X| 8 2) 3±H SEfe gXIS 8^AI±H0| 

m : 

a fc S}«t4! (I) 2| Bfljj a«nis^ A1§SQ0 2f 3 ¥011 1 0|3 : 

b fe »flt*| ( I) 2| B?P> g*«l34 Afggqa 21 3¥0I| 1 013. 31}a| SH3H 2f 3¥0I| 0 

013 : 

$?t2| JlSfe 6PI ( I ) 0||A| u|2f aq. 

StSfAi (1)2) a 8t BfgSJSJ ?22| OHfe 8PI (LXXIX) U(X| (CVI) 2| ?2E0|DJ. OPIA) gtf 

m met aae m°s qqy aeroii 2|sn xmsit ms* aoi. at 3¥oii qsiEsmiys^ 9321 

2.7 3x11 SSH SISD1. R 8 9^4 1 UXI 8 2| *jiH £fe SaIS gta±H0|q : 
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(lxxxxvi) elxxxxvh) aa*^ (lxxx*viii) 




swm no (C) s »aj (en 




»sr^ (OV) ( cvi) 



S Sg°| StMb 9^gfJ*(l 2fe ggtfxfl g 8(qo|q. s SSMI ccts ggsaife 8*4 ( l) 

2|. SEfe 5^ (LX XIX) LH XI (CVI) 2| §(q 0|^2J ?3E. S! SXH*12£fe: 8|q 0|&2| ^7(2) 
0||g gO) 2(514 (II) LHX| (LX XVI) 2) ?5§ SL^m 4= 21Q. 

g gfS2| ggSxIlfe g«S. (alternating) Ife ?2g 7(X|7iq 2fe at||£ WWE OlSjff 

=?52| q^S SSfff 4* &!q. 7(9 SgK*il7( 4*^1 4= 2i3. ^7(2| ?5 

oi a a ^4011 h(s*ii> 4= 2ife sas. «is goi □is^hs ^si #9 oe 10337077.3 011 hm\o\ 71 

#£101 °!Q. 01 fe? 9 3*1 9a0 || S5SH 6/ejEIO) °m. 

SSHS. 3^|-6fEfl SEH. iijfef. SS| ?£j Si 4*£ 39. S 933. 2?PI "S 521 &8 q 
4=2| #019 ?3E S ±2| A(gM| 2|SH S SI 4= 21 P. 

214fAi (|) oj ¥3E egl^af 0IME1 SrSfij (II) LflXI (L X X VIII) 2J 0|#2| ?3S 99|g 2tfS(9 

s ssmi ccie gtf*n? r bf^^ism. 9^ gxHs^qs, 0139 ?2 a ±21 digs 1 s% oi#. am 

mmt: 5 S% 0|^0|q. 0139 =?Z 814:21 SI C« b|SS bUtSISPHfe 90 SS 0| 81. =8| H|^5|8| 
Tllfe BO gX OlSIOiq. 0139 99lir SE9 gtjxll LflOIIA) 32 «EH£ SEfe g3|2£A( 9491 

*12.£. ggji 4= 2!q. 

7(9 £152) 91 7|££A) OPIMI SSS WO 03/020790 Oil 7|£9 gE|±II|£H|g929 Si WO 02/077060 
Oil 7|#9 MB|g¥2S«0ll U|SH. g SS2| g&*|fe 8PI 0|» g 7(9 q : 

(D g i?S2| gsaife. Aissife g? ogxi &qg H3lgoi igjswq sEfe hm& 7( 
xife 39) oil q sgg a^q^ 2g is&7il2 S93(°2q. oife s?8| §^ gf£g qq 

LH21, a(97[xis ma ?|x|2| g oil ai axisfTii as! g gg^ioii sjggq. oife. oibj 

& SrejOHAt . ^S| H«Eiq a 7|^|0I| 2|SH §§!4(Sfe 2Hr^ Afg (0| S PDA §g 9(9 

q^gaioi) oil 0H9 §29. q Mfqxi ±u\wm §8! 9 9121 &^§r^ a. Sfe Mlg goi S3 
! * 3l£g 4= 2i^. ft&9 OIIUXI ib|M|Ai q 5 91Eg 4^8|fe 3J g 012 8|q7| 7|feS|7| OHS 

oil. agsi gfisiq. 

(2) qs?oi, qAj 99 q ^m bihsiiai. g ss 2) gtixjpi *8i a! 9'-if-a* pled 21 39 
q 9 sfg JrSqfe 3!t gS7l|2 S2S»aq. 

(3) SSH5 71 g (0||g gOI. i32| SE«|Ad2| g/Sf 2 £ . ^goi ^£0l|Aj2| §2) 2j 9S0IIAI2. 
a & goj gfWIfe SXI9 gt/«|2f =g/8|7iq 2^ WS. 3S9I9 SDNMIAI q 94=9 SSflgg 

S^feq. 

(4) « SS2| gs«|2) §9 ^^21 §y S32£r 9S 7|#2| 3J21 §gj8fq. 0(310) ™sq 
2! 013 0| 0IU3E, S S9M1 ^21 A(g£|fe 9S«lfe M|^3fb &q>M. g^TIIE gtfOf|A| ^7(2) gfg 
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£4 (parameter) f S£|A|?|X| 2i°BM A|gg 4 21Q. 

Slfifil (ID LHX| (LX XV») 2| ?5?| SgJEIfe q42) OH (Ollg gCH . SfSf^l (II) LH X| (VI) 

§y SfS}^ (XIV) LHXI(XX)) 2| 4011 CHoHAI 5|S5|o S l^L} oip. qg 7£o| ga, ?r 

feSOl g a* 9 Wl 5S@Q- 0|gj gaO||A1E. B||JS|2} SEJJ. = WO 03/020790 Oil 31 

gS S21 2J S EH (mode) ?| 2JQ- SPI ?l ifS Bg« (ID LHX| (LXVIK) 2| If ^ Oil BSH . 0|£)Sf 3 
OIIAlfe WO 03/020790 2| 0|oH=<afe: gSBg S5§ g 2012 : 0|3S S! OPIOII 2128 SS8 S 
Oil S5ES1H ^gJEIOI 2iQ. 

SISfA) (X X XIII) LHXI (XXX XVII) 2| BgJUfc WO 03/020790 0|| U r 2| «0|. 3 §12 S?*g 

5SS2£Mj SJSfAj (II) UIXI (XXXII) Oil 4015! § SOU a|q 4 2iP. 

3 SIS if CHsMCHI SJIIPJitg SiSSfe 4 £2| 9g*l|2| Xfl3Efe: &7\ ?J3a ! ^<?>\ SS! WO 02/068435 Oil 71 
gEJOl °!3 : 0| g ggofl §f£S*l tfgJEJO) aq. 

SiJtf! ^EflOIIAI &EflS2| SOIS Sir 5 32| E»ga|£| SI 2011 BoH. 0| §0I|A| *p| PJ2B ^5| 

OE 10304819.7 5! DE 10328627.6 g S5S If 4 2i2 : 0|b S ^§1 19011 »££A| ^gJEIOI 

g»«2| SSI SEfe gfS 41(^011 SS/g 0|X|fe SW*I (LVII) U|X| (LXV1H) 2| BSf*l!2| X1|2fe ^S| SS 
WO 03/020790 Oil ?|^E|0| *7|0I|A| 2j^S 3J3lfe 921. 0|fe *3 r 2| 3ffeg2Sef S g-g2| 

s gg*n ms seisjoi. ^121 7nsg « 4 aai »a. 

A J3 Sffl«2| MtSSSx xfgg 4 air SfSfAi (LXIX) U|X| (LXXVI) 2| BSfxIlfe »r?l £SOI|A| 7|* 
3 B|£r g0| X1ISS 4 2JP : 

S|6fA| (LXIX) 2| ?5 B?l= MIS §01 [Oae S, Bull. Chen. Soc. Jpn. 1981. 54, 2374 - 78] Oil A) ?l 
gS B|2| «0| X1I5S 4 gflt*| (LXX) 2) B9I2) Bgjg ?|& EflfSife «|« gOi. 

[Blaschke g, J. An. Chen,. Soc. 1970 . 92 . 3675 - 81] Oil ?|£3 B|2| »0| niSg 4 21Q- 
•a WO 00/46321 S qg 2Bg*ll SAW ftg (L X X I ) 2| Bfffl|°| &gg VV = 0 °l 

3*8**1 (L X XII) 2| BSf«|2| X||2fe [Costero J. Otew. Res. Uiniprint 1994. 4. 761 - 769] Oil ?\ 
*E|CH °1Q. VV = 0 2! Stef*! (L X XIII) 2| BSxl|2| oil S gOi. [Wang ^ fi//-. J. Ifert 

Chen. Chin. Ther. 1999. 215 - 224] Oil S330] 21Q. SWU (LXX IV) 0I|A| ME|B ?22| 
&mm XII2 Sag (NIC g0|. 8|o1 aa WO 03/020790 Oil ?|#£|0| °tq. VV = Si °J ftS (LXX 
V) 2| Sags [Ballweg 5/7/coj Chemistry 2002. /, 57 - 60] Oil ?|££|01 213. S]Sf^l (L X XVI) 
2| BU*II2| 1]^^ VV = 0 Oil CHSH [Williams §, J. Chen. Soc, Chen. Coimun. 1996. 2259 - 2260] Oil 
7|^E|0| 21C*. (LXX VII) 2| SltfgS OIIS gOI. WO 04/041901 Oil 3|*g B|2] »0| tt^S 4 

an. (lx xviii) 2i stttgs Dig7H ^si as ep 03014042.0 oh ?i*a aoi tr^g 4 ay. 

g £921 SfiXflOM ®*W (1)2) ^5 B?lg seHSIfe B^SIfe qsiEsmiysaioi^u. Efe 9.10 
?i*iaiAi «asi?n sis!ii3. 2.7 a* ^oiiai oiy& Bifai b?i?i ssai lh^ sejs 4 asi sife ^ 
5|gg ?f5! £JgSrfe Si-S« »£x1|0|q. 

^1 qslE^miyegy sUfgo, 930| | gjgj ggg ^0^2 ygj . Oil C g»l. HUgg 2EHS|fe o-S£ 
aOWLSmife (Scherf J. Org. Chen. 1999. 64. 655 - 58) A|0|2| Ni (COD) 2 -*0H»@ 3H^3HO|E & 
SOU 36f 3!0|q. OrSPrXIS ^1 UlUiS ZiaiqE A|e«. ft^iaiS Slttg Efe »7|0|2 Srgfg 

3t mysaififesi 01 g ygoii 210H 4^a 4 aq. miBsa'?ife ^ohai ^?ig^ m b . li e 

Zn A|2f2|2| gtSg 4SI5I2. SOU OI|g gO| MSS 5fgP|2| 3S. StJg SISSIfe 5f§7|» £a 

sife 2! 01 bh[2|s 4 aq. oi£.^ixis. ¥<y miyegj^^g ong got ug^on stg^sj q 

ft, Mo. Li Efe Zn A|2f°£ gfgg 4S§I^ 3!0| BlS^tS 4 aq. 

Mg. Li Sfe Zn Al^afo, ygoii ojsh g^a UMIS CHI EJ[ =S|SEJO| . gSHS ^^IS 
E8J» 4 aq q^0|. (F. Uckert. thesis. University of Mainz 1998) Oil 7| gS B|2[ 

ai^aie jsfg^i sEgf 017I0HAI 7i^a ag aoiq. new. gg*ioiiAi ?i=sy atg^isi ggaf 

01 B PJ?fe. Olgg n - 11" 201 COHC SOI. Norrisb SS 1 £g) 2| ^^olfe 98 3 S^f 

a^xi a xi e^i oh son. s ggaiAi xiisig aoiq. 

B|CHS (unsymmetrical) qSIESDHB S3! SE^IIb «|g gOI. £J\ 7|#S B|2| afO| fllB E. Em fc2| ft 
71^^ Mg. Li Sfe Zn A|2f2| 1 gf^3[2| yg. §33 ^12| 0l|E)|S5f □[ gcqg o ? ,^^ Mg , 

Li ife Zn Aieta ^^I2| iflfiirei staj q OHEflsS,?! *^if°s*i 4^S 4 aq. 
ft?IS^ Mg. Li Efe Zn >S|af3fS| 0|g Sfg §H ?^§lfe gg»2| 3£b B|0IB g (5,'S 231) LHOIIAj 
SB|M sfxIoilAI g§H^ XIE^IS Easife 31SB OIMBI ^^I2| 5|g?|g E2J§|^ 3!g ^IfeSWI £^q. 

qsiAi, otic goi qssa ftE^ife one got ai sfe nss on 21*1 asston °ish aaa 4 
32 01^ gttoiiAi eg^iisAi 5i3 Aig£i>iq. Eb sejpiioii 1x1 a a a 011 sish one goi disi-^ixi 
e gsoiiAi Aigg 4 afe ^qmois eg^ ftE^iie ssg 4 aq. 
q§ as. one goi m\m (Biy-xoa hi any 21 sao ^ qoisE ^stoiiAi b^s 4 
gg S2HSI3 qetAi bi«sisixi ?ib wsis aL'3311 44: axte afe qSIESBIB 

aSSfq (Laarhoven V. Soc. Parkin Trans. 2. 1978. 915 - 22). 

gtfxflOIIAI 2J 6}^ ( I) 2| B9IS a&'sife BS^Ife i!S5f3 UiVM 0|5??IX|S 8 gtg2( 4X||0|q. 
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wm. ssss w\ m^^ (cvii) 21 oistia e if sis sttiig ^?is xiissiferai : 




a«fAj (cvii) 

gglSPIU Sfe #0||t ^ 2Jfe 2 ?H2| AA b C-C ?lgg 53 of CHI SSSSfH : $? r 2| 

sjsfAj ( i ) onrtsa 58i& °idi« 3Wfeai. b yq^ ri mxi R4 -)\ saioii si sEfe a^a + 

AA fe HJB^«Wfe 2 CI. Br. I . 0-ee|ga|0|e. 0-S0 2 R5. B(0H) 2 . B(OR5) 2 S! Sn(R5) 3 

£*E| d^lSCI. 

C-C ?ig§ Bfgg BHt*|8r?llfe SUZUKI ?1gS. YAMAM0T0 3M§i! S! STILLE 3MMg°S¥E.1 d^SP- 
0|3|A|. aS *«| S»»10HA| (L X X IX) LflXI (CVI) S| =?2= EfSNS SEHSffe. 3»«f±l (CVII) 2| 

SSMia S1&10I *8| dfsa|«tq. 

S tfSS 9E«I (CVII) °| CflSg. Blfx1l3. 0R§^ SUfMg *l|55f;>| 9ISH Sr*f^ (CVI) 0I|A) 

LfEty Bf21 ^8 £i= ®^*\ (CVII) (0|^| At . X £ C(R3)(R4) 0|2 Z 8 C(R5) 013 SEgf RI Si R3 

see oupiom. R2 §y R4 b ^ smAPisi) 21 mms^. &m\s oi^sa mime 

JII3E8PI 3 811 SJSf^ (CIX) 011/1 Uqy gjgjg «IS8 r 0|. m|yegj?|feg #?|0H2UI& EE 

if ft^ieig Sir f??|0|°5 SfSfg^t ShgA|?|3. 0|O)A1 52 SfOII &ta$1 A|°f R-L6 2r ^§A|?| 



R1-MgHalEfe 

R1-ZnHalife 
(R1)jZn 



-d-b- 



RI-MjHalSfe 

R1-ZnHalSEfeR- LG , 
(R1),Zn «3| 



R3-MgHaiafe: 
<R3),Mgi£fe; 
R3-U Sfe 

R3-ZnHalSEfe R-LG. 
(R3>jZn a3 , 



r A ff y 



(41 



a^<N (cix) 

, AfSS 3|Ste 8PI 2JDIS 7tS : 
BB fc ^ 3*011 §S!8r?1Lf SEfe #018*3, at 3*011 H 0|*U SEfe AA Oil CflSfl ?I*S ^21 

SglgJ 2|D|S 7W3 : 

R-LQ fe 2{ 3*011 SS8171U SEfe £0|8,3. 2f 3*0I| ^1/51 A| 2f0|3. OPI M . R ° Hf^S|5f 
34.4 1 qxi 8 21 A1S EEfe £XIS gta±t|0|3. LG b S«ia XI »^ «S 52 8F0II 0|B?|£JH 
ygSrb ?|. HfBS|8 r Pllfe CI. Br. I. 0-S^aiOIS 0-SEjgaiOI eO|D) ; 
B1. R3 2f2| 8fiJ. OFS Sfe 3flE)|eo|g7|0|3 : 

R2, R4 t 42{ &»^AP| 0-R (0|7W. R S #71 gs|g bt21 »S) 012 : 
Hal £ F. CI . Br. I °>). 

HICHS BlfSia itSii aasi^l 9ISH. S?l^^ Mb, Li Sfe Zn A|e»S §7 r Sr2 Q\Q\M mMUM® 
ySA|?|fe SS8rfe £A1fer 2^§HA1 2 31 ^SSP. 

a ^goj ojs)), ^7|D r ni4^ 51S1S 8fM 0|#2| Mg-C aifM gjfe Sf&§S. HetUE 

SA)fe RjMg f Ef OrUBr R-Mg S210IE (R = Ofg) 7f H1g5|81Q. f??|B|g SfgflS HS^ 

2S SISEIfe Sft CtgAj a0J2 f gf^, 5fU o|#2| Li-C S&g §ib SltfMS. ^IS 39^ 3? R" 

u. mm ioi. aiyeis. ^a^is. Diiaajgoia. sworn mmMB 8H4 oi#2) zn-c stfg 

2}6t*J R 2 Zn Sy R-Zn (R = gfK. Ofg) 2f S1&1SJ U1^5,'81C1. 

Oil Ell S3} Oil aififi bffifBTSPIfe 2^ ^i£1g. OHM 101 UMg -^5SH. 2^ 3f5ML||0|M. 

Oil 101 MSg ?r=ai4|0|M Sfe ag ?r = SU|0|M. Sfe 3^ &^A|E. 0111 §01 U£g 
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dl^AIE. USi OII^AIE. EES i*S tert-^AIEOiq. 

r as aaai uiaaie =?aoiiouAi. naiuE smis ft^g 

a gfgo, gtfxllfe g!SJ5|°g S|q 0|4f2) 91WI Sf6f*i (I) Oil °\M ?I^EI3. ^?|2| 
9if*IPI Sl*t*l (ID UIXI (LX XVII) Oil 2|3H 3|q 0|^°| «S°| 9if*H2| g|J0|| °|oH Xl|£9 

q. 7|g»2£ as aiSSf g& &%0\ °iq. aeiU. e^^l C-C ?1ggg SOISIfe gJ¥ #s 
s m =»o)| a 8 | gfSISq : 

(A) SUZUKI gff 

(8) YAMAM0TO ggf 

(C) STILLE gtf. 



EES. £4& laS/H^I 0|L|E|. CHd 2!2|2| ??|2| s 3S|fe gghslia. gqaqS. Sfe X|g 

xn* is3i smhi sag casig) sai g ag-i ga*ns ai§sis aoi musia ^ °iq. ois 
oiis got as§ 8^ai?|2, Bad ^ehoiia) a-ga ^ehssi soioii gt»g aixi;>m ses a 
xi*ipi gsa?} i 4= £jq. aaa. £Pi*!°£ g^a oiis goi sas ser*u i§ 

2| g EH oil atfg DIxPIU SEfe g&SI g9i|2| SEOII ggfg aixPIOII 5)Sif 4 91Q. OiBiM. a 
y\ gsiss SESJ g gfSOII 2ISH flis@q. 

a fSS §m 0|^2| gOH HOII g tfSOII qg 3|q 01221 gB*ll EES SSfgg S&3IS %n 3! 

see xiissiq. gt^i g°»oi msa 4= sib »as out goi. wo 02/072714. wo 

03/019694 gJ Of^ion ?JS9 SS0||A| 3|*gq. a?l gang WIS 101 S3 3g |!J9 (OIIS SO), 
iffl as) SES SgJS gfS (OIIS SO|. gJ35! HSIS) Oil 2|SH gfg gifxll #g A jaspi 9I3H A|g 

8 4* 2iq. 

g tfS°| gtWIfe PLED OHM AlgS 4= 2iq. PLED 1\ ggg 4- 2iS SSS «° 04/037887 0I|A| fl 
gf ^aSSAI 5IS|°S 7|^E|0| °i SB). 0| fe JHSS3PJ 3¥S 9I8H 3a«l 4 2tq. 

?I£S H|2| a0|. g gjg2| gtfxilS PLED SEir a? I SBSS ^a9 q^ga|0|0||A| saiars 1 
SSAi DH^ «3| sgsiq. 

g =s<g 9i8H. &xmm las pleo oiiai s^s°sai Aigg 4 eis gaoiq. 

s soi s^isiej sig ai iyg 5ai (sy-ys#) 8 4 2j:a/2i>m sfe saiejs ai/EEfe upieim s 

8|2| 4^gJ Si/SES 4£S Sf^APIb 2! OSI SES S3! 4^S) § 2|0|&q. 

fff £|A| , g SSS SS? PLEO OIIAI S^lgfS S3SAI2I g UgOII ll|| g&«|2| AfgS fllSSjq. 

qs|A|. g giSS. »m 01^01 g a 3 oil qg sm 0|^°| g&xllS siq 01^21 U3Sg s» 

PLEO S XUgffCK S^SS OIIS SOI. §y-gf## a!/SEfe SSI 4^# Si/Sfe 3S| ^gJSgJ 4= 
2iQ- 

g ^81 m uig a see? spi ?7|2| aAioiis pled gj ^gsib q^gaiois 91 a g BfSOII qg g 
c£ fe 2sig°i Aigoii aoiq. SAiiA|2i oieie bisoiie M^si^. sejAife ^i°i sa 

SgftOI 8101. qg 2A| OIIS g0| 33 S|£ (O-IC). 3311 S3| MgHXIiEl 

(OFET). » ? | H}9| egHZ|XE| (OTFT) . EH gf gx| (O-SC) . »?| 34g3l SEfe fl7| BHOI^I qO|2H 

(0 enoixf) o||A|q ??|2| 3gg 9ISH. ^ 9X| a¥ 3gg 9I6H g 8§q gU^IIS OISST 4 £ig 31 
oiq. 

0mW\3. ^§3IS SXI §J SESf 0|e|& §x| n X|«|0l|A|q g gfgOII qg g&«2| A|gg g gfg2| 

?»|0|q. 

HI A : SW4 ( I ) 2) 991 (CISIESlfliyMa! (= DHP) 991) S g WSOfl qg 9^121 Sf^ 

a i cHsg dhp 9g«i2i aa 

A 1.1 2.7-*|SS 9.10-q¥a-9.10-PD||*A|-9.10-qS|HSI||yeg|o, tt3 
A 1.1.1 9.10-q¥a-9.10-qS|E£HI9SEl-9.10-qg2| Sfg 

n-^SDiam^ l£qo|E (O.S g) 2.0 M gat! 300 til g 2^ THF 8OO «£ g2J miyeamg 41.75 g 
(0.2 niol) 2| g°H0l| 10'C 2| LU " SSOIIAI 1.5 A| ZJ-Ofl fiS) ^O|o|2. 0|0|A| &?\ Stfgg AT OHAi 6 

Aizh gpi agfsiaq. s$j nh<ci geii 125 «i s ?i4gonsf ssgg oi3ixii>ism. 

0f|g OM|EflO|E£ A||*3|3. 013|ei!g gS 2 3 ?SSI3. ^I^g Na 2 S0 4 S aSA(2q. 0|0|A|. 
gDH°| g^ f OH BEE 3SIS EtOH/HjO (70 : 30) £¥E1 2 S| XHSS! S|SI2!q. ?^2| S 

(needle) 60.6 g (93%) g 4^3|«q. 

H-NMR (CDCI 3 ): [ppn] = 7.68 (dd. *J m = 6.7 Hz. "j* = 1.7 Hz. 2 H) . 7.55 (dd. 3 J* = 6.4 Hz, *J m = 
1.7 Hz. 2 H). 7.33 («. 4 H) . 2.04 (s. E^O 2| a&?ls&. 2 H. OH). 1.75 («. 2 H. gfi!). 1.44 (m. 2 
H. g/S). 1,32 (0. 2 H. gfS). 1-1 («. 2 H. SS). 1.00 («. 2 H. g/^). 0.77 (a. 2 H. gf|J). 0.73 
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(t. Jm = 7.4 Hz. 6 H. g/|J). 

A 1.1.2 9.10-q¥g-9.10-qD||*A|-9.10-qo|ESl!Syeai2| 

^ DMSO 80 ml §2| 6P|0I|A| XllSSg qg 26.6 g g £g DMSO 80 nrf §2) NaH Off § 60S. 250 
mmol) 10g 2| a^eifOII 2f 15'C 2| LH¥ SEOIN 30 g ^ XI apiSia. gllig RT 0|| A) ??| 30 

M gy ay of 3. 0|01 A| Mel (250 nmol) 16 ml g ^AP|g 0| gSfl 1 A|2]OI| Sx4 S^(8(2. H?\ geij 
S ??l£ 2 Aiy gy aysiaq. 0|O|A|. 15% NH<0H 8Q ml g m\s\n. yg 5&gg oils OMI 
E||0|££ 2 S| *»*m. ?PI#g IS 3 S| A||^8|2. N a2 S0 4 S 212A|gq. 3tf S|0I|A1 g 

DDI HITISfOt. RP-HPLC Oil HIEI £E 99.0% g gffe W|0|X|41| 2°jg 4^513. Oil PjO|g ygOII Sftff 
2| Sfll 8101 AfgolSQ. 

'h-NMR (CDCI 3 ) : [ppn] = 7.64 (dd. *J m = 7.4 Hz. "j w = 2.3 Hz. 2 H) , 7.51 (dd. 3 J W = 6.7 Hz. 4 J W = 
2.3 Hz. 2 H). 7.28 (n. 4 H) . 3.70 (s, 6 H. OMe) . 2.13 (■. 2 H. gfli). 1.52 (». 2 H. 8MJ). 1.16 
(». 2 H. gfZi). 1.08 (in, 2 H. gfli). 0.97 (n. 2 H. gffi) . 0.88 (m, 2 H. SfU) 0.67 (t. 3 J m = 7.4 
Hz. 6 H. g>U). 

A 1.1.3. 2.7-qMSa-9.10-qVi-9.10-qDi|^A|-9.10-qS|HSH|iyMa! (EMI) 2| US 
9 . 10-q VS -9 . 10-q 0(| »A|-9 . 10-q »| E£IHI y 28.9 g (82 HBO I) g 33 DMF 190 mi §0|| gol|A|?| 
2. MS 17 ml (0.33 ml) g gig §OI|A) a^A|U°S*l 1 A|yoi| 3x| sp|S|2. 0|OjA| H?\ SSI 
g RT OIIAI 48 A|y gy aySISq. 0| A|y 3S1 N a2 S0 3 gel) 125 n< g S?|«f3. SttSS 

CH 2 CI 2 £ 2 S| ^S5|3. £1t& filial 5S| NaHC0 3 ga<!°£ 3 SI XH?S6|2. Na 2 S0 4 S ZJSAiaq. 

gOH * SSff gill 3*112 MeOH/i-PrOH S?E| 3 S| XHSS£|S12q. RP-HaC Oil tt|£1 ££ 

> 99.98% S £ir ^ 23 17.6 g (42%) g ^gS|«q. 

'H-NMR (COCI a ) : [ppm] = 7.65 (d. "j m = 1.7 Hz. 2 H) . 7.43 (m. 4 H). 3.67 (s. 6 H. OMe) . 2.11 (n. 
2 H. gfiJ). 1.44 (n. 2 H. gfH). 1.10 (». 6 H. gflJ), 0.67 (t. 3 J*= 7.4 Hz. 6 H. gfgJ) . 0.59 (n. 2 
H. gfS). MS S!Xf2| 2.7 91x11 NOE 3 Eg Oil 2|3H »°JS|Sjq. 

A 1.1.4. 9.10-q¥a-9.10-qD||SA|-9.10-qiS|ESlHiyeai-2.7-H|i(agy Oil g 3! gBIS 

0I|±E1|£) (EM2) 2| 

THF 270 ml §2| Mg 4.9 g (203 mmol). 22E 100 mg (0.4 mmol). qi££OI|y 0.75 ml (9.5 nmol) Si 
2.7-qS£S-9.10-q¥a-9.10-qW|SA|-g.iO-qS|E£ffl|yE=LI 49.3 g (96.6 mmol) °£?Ef X1I59 3 
BIUE g^g THF 125 at g2| B(0Me) 3 30.1 g (590 nmol) geijOII -75 1C 0|| AH 2 A|yOI| Sx) 5j^1S|2q. 

Stfgg 6 A|2i gy Or £ ?|gAI22tH. D. ? SS^SI SEP! £S*!S£ g?|5|2!q. 
SSf°!jg CHI H 0|A1|E)|0|S 100 ml £ o|Ajsf3. 15 n« °J H 2 0 35 ml Hi S&S12. ff^lfefg MBIHI 

?1®|3. 1 M HCI £ 2 SI AI|3jS|2. Na 2 S0 4 £ 2jSA|Sq. ^aj- ofOII guTIg * A|gg 

2JAJ :<.,-^l 175 n< Oil gg>S|3. Oil S3! gqg (193 mmol) 10.8 ml g IPIofa. ^?l S&gg g S£J 
PI 6fOI|A1 g«q. 01X11 g|g gaijg ^gf SIOII gSA|?|2. 3x11 5^11 OIIS 0|AHE||0| eS^EI 1 

S|. »*2S/a&°£¥E| 3 S| xHSSSIoiaq. RP-HPLC Oil 2| 8H SS=i $E 99.97% 2 S!fe ^ 3 
a°£A) blifig^ Oil i E|| £ 32 g (66%) g 4g5f2q. 

'H-NMR (CDCI 3 ) : [ppm] = 7.96 (s. 2 H). 7.75 (d. 3 J* = 7.7 Hz. 2 H) . 7.69 (d. 3 J W = 7.7 Hz. 2 H) . 
4.39 (s. 8 H. 0HSSLO. 3.70 (s. 6 H. OMe). 2.12 (m. 2 H. g/|J). 1.48 (n. 2 H. gf|J). 1.17 (n. 2 
H. STll) . 1.03 (m. 2 H. gfiJ) . 0.94 (n. 2 H. gfiJ). 0.65 (t. 3 J* = 7.4 Hz. 6 H. g/|J). 0.57 (m. 2 

h. g>a). 

a 1.2 2.7-xies 9.io-(4-^/-vs«iy)-9.io-q[m^Ai-g.io-qsiE£]my£a!2i 

A 1.2.1 2.7-qM£2my££!!?lfe2| ff^ 

Ui|yegy?|fe 62.5 g (300 mmol) 1 gi| H 2 S0 4 750 m« Oil g8HA|?|2. iJS0||A| NBS 106.8 g (600 mmol) 

31 straaq. 30 & g°t ^iowi aye? oi^g ^ ^aisii agg 2 1011 sea. gts-^^i 

SSgg 4|i32S 01313171511!. g£ A||*!o|3, EtOH (500 ml) OI\M aysiaq. AT)^ 0| 

3|S|3 CHsClj gOllAi gOIAI. qM£D|0|E (85 g. 77%) g ^?|2| SS« *»S ('h-NMA Oil qei 

°f 98%) £ ^gsiaq. 

H-NMR (d 6 -0MS0) : [ppii = 8.21 (d. 3 J* = 8.7 Hz. 2 H) , 8.08 (d. \j* = 2.3 Hz. 2 H) . 7.95 (dd. 3 J m 
= 8.4 Hz. *J m = 2.0 Hz. 2 H) . 

A 1.2.2 2.7-qa£a-9.10-U|i-(/-?SIHiy)-9.10-q*|S^Al-9.10-q5|H£B|iy£ai2i ®£ 

2^ THF 620 at g2| 4- ^r/-¥SM£a«!!S! 132.2 g (621 nnol) Si Mg 15.1 g (621 mraof) °£?E| All 

53 Z2SILIE A|2fg THF 500 ml §2| qM£Sffliy £3!?1^ 75.5 g (207 nnol) 2| a&feijOjl O'C 0|| 

a) 30 s gy atpfsiaq. ^ g^g RT oii/h i aizi gy ayy qg. ssj- nh^ci 200 

*l 31 SSA|?|3. ^dSHAf gsg£¥q 0|3|SmS|3. ?X|g OffgJ 01A||Ei|0|££ AI|*iS|a. 0)Bf 

°J!g g£ 2 $| i?^S12q. f??l^g Na 2 S0 4 £ 2!5A|?|3. gDHOIIAI SB|Sf2. 5?S£f 2x11 
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g MeOH IH01IA1 g«q. 3x11 £A1 P§ 86.6 g (661) g 4-^51 °}q. 

'H-NMR (COCIg) : [ppa] = 7.73 (d. 3 J m = 8.4 Hz. 2 H). 7.66 (d. \) w = 2.3 Hz, 2 H).7.53 (dd. 3 J m = 
8.4 Hz. \j w = 2.0 Hz. 2 H) . 7.27 (b. 4 H) . 7.22 («. 4 H). 2.23 (s. DzO 2* 2&71g£J. 2 H. 0-H) . 
1.24 (s. 18 H. t'Bu). 

A 1.2.3 2.7-qsSS-9.10-U|i:-(/-Yaifl|y)-9.10-qiHI»A|-9.10-qS|ES!mySSy (EM3) °i tfg 
97I01IA1 Xi|2ES qsiESliysaqS 69.3 g g 39 OMSO 180 me g°| NaH 13.1 g (Sff § 60% 

Sifeij. 328 nnol) °| ^s>QjjcH| RT $\M si^W 233 S71S13. Ol^S ^ gajg RT 0||A| 30 § g?J 
ae|of«q. 0|(»A1. Mel (328 mmol) 20.4 at g 97IS101. ^ 3x111 S9S12q. 3 A|3 
15% NH4OH 180 ■! » MeOH 100 me g ^7(5(2. 39 693 g 9d°£ 0131813. 2*l|g g S! EtOH £ 

Aiisisiaq. 2*11 g EtoH/s^eyss^q 3 si xiiaa&stoi. > 99.90% (rp-hplq 21 sag afe ui 

±<XWm 47 0 (65%) g 4^512 q. 

'h-NMR (COCU) : [ppa] = 7.77 (d. 3 J* = 8.3 Hz. 2 H). 7.58 (dd. 3 J m = 8.4 Hz. "j* = 2.0 Hz. 2 H) . 
7.48 (d. 4 J W = 2.0 Hz. 2 H) . 7.31 (br, d. 3 J„h = B.O Hz. 2 H). 7.27 (br, d. 3 J m = 7.9 Hz. 2 H). 
6.74 flv, d. 3 J m = 8.0 Hz. 2 H) . 6.25 fly, d. 3 J m = 8.1 Hz. 2 H) . 2.77 (s. 6 H. O-Me) . 1.29 (s. 
18 H. /-Bu) . as gxjei 2.7 9)x|g NOE iJEgiOII 2|&H SfPJSlSq. 

A 1.2.4 9.10-H|i-(^SOiy)-9.10-qD|RA|-9.10-q»|£S18|yegj-2.7-U|^(Sg4f 01122! SE| 
1 0||iE||a) (EM4) 2j |19 

3^ THF 100 me g°| &7| 33a DHP q*!£D(0|E 23.6 g (35.6 mmol) S! Mg 1.8 g 2S¥E| X1I23 
3BIUa A|2fg 39 THF 50 ml g°| B(0Me) 3 11.1 g g JJgfolfe gaijOII -60'C OI|A| 4 AI30II 23 m\ 
of2q. RT £ PIS 9921 R6 S gj2(M- 10 mt SI g 50 me £ S|9of3, 0112 0MflE||0|E£ 3 
SI ^SSl«q. 5tfa ^7I9S SSI NaCI §a!j°£ 2 SI Al|*)813. Na 2 S0 4 £ 32A|3q. 
51011 §0Hg * £lggj ¥^ ?lgg g?e« 100 me Oil 0112 9! g£|g (71 .2 mnol) 4 

me g iPisis. g&gg asa g^i &01 gjgsiig uwxi s^i 7issisq. oioiai. gang 

XII ^3. 2££ 3x1lg 0112 01A1|E«0|££^q 4 S| XH39SlSl«q. B|±£Sa> 0)|iEl!£ 17 g 

(74%) g > 99.90% (RP-HPLC) 2| £Eg gffe ?*!) S9°£A) ^S12iq. 

'H-NMR (COCIj) : [ppa] = 7.99 (d. 3 Jhh = 7.7 Hz. 2 H) . 7.92 (dd. % = 7.7 Hz. 'j w = 1.3 Hz. 2 H) . 
7.78 (d. *J m = 1.3 Hz. 2 H) . 7.36 (br, d. 3 Jm = 8.0 Hz. 2 H). 7.22 ftv, d. 3 J m = 6.8 Hz. 2 H) . 
6.72 (br. d. 3 J W = 7.7 Hz. 2 H) . 6.24 (br, d, 3 J* = 6.7 Hz. 2 H) . 4.33 (■. 8 H. 01123). 2.73 (s. 
6 H. O-Me). 1.29 (s. 18 H. f-Bu) . 
A 2 iE|£-DHP E*ifxl|2| B9 

A 2.1 itt|£[9H-2.3,6.7-El|eq?|i(2-0||2^B^A|)g¥2a.l-9.9 (10 H)-10-.10 -qDl|2-2.7-qs 

samtyegj] (ems) ei atis 

3EIME A|2fg. aS 9*1 LflOIW 39 THF 250 me g°| Mg 5.3 g (216.3 nnol) S! 2-S£S- 
4.5,3\4 , -q|££l?|:M2-Qll2 i f ! ^A|)tpiiy 108.3 g (187.4 mmol) °S^E| fl|S§12. 0|01A1 THF 220 me 
§°! 2.7-qSSa-10.10-qB||2-10H-II||yeg!i-9-s (54.8 g. 144.2 mnol) g5!j0|| RT 0||A1 971S12q. 

97| atfgg 4 Ala g°f SWAISq. Stfgg 9loH. Sgg 500 me g°| HCI 50 me LflS 
□ 2Jg ayo(3. 0II2 OWIEIIOISS ^gS|2. Na 2 S0 4 £ aSA|?|2. 2fgf *KH| gDHg Xll^Siaq. 

Sffi* giSiy 500 me sa fe^ hci 10 me oil aqAi?i3. 4 Aia spj ^^Aisq. §9a asgg 

ij^og OCDM^Sia. SJS<y. s S! MeOH S A1|*!S|3. i-PrOH 4 SI AHS9mS12q. RP- 

HPLC Oil °|SH 39a 99-80% g ^ S9 56 g (45%) g 4^SI2q. 

'H-NMfl (COCU) = [PP«] = 7.72 (d. *J m = 8.4 Hz. 1 H) . 7.69 (d. 3 J W = 8.4 Hz. 1 H) . 7.50 (dd. 3 J W = 
8.4 Hz. A J m = 2 Hz. 1 H). 7.44 (dd. 3 J* = 8.4 Hz. 4 J W = 2 Hz, 1H) . 7.39 (d. 'j m = 1.7 Hz. 1 H). 
7.16 (br, s, 1 H), 7.00 (br, s, 1 H). 6.94 (br, s. 1 H) . 7.00 (br, s. 1 H) . 6.90 (d. 'j m = 1.7 
Hz. 1 H). 5.74 s. 1 H) . 3.82 («. 6 H) . 3.12 (m. 2 H) . 0.5 - 2.1 (m. 42 H) . 

a 3 aims ohp &mm tf9 

A 3.1 2.7-qS£a-9.10-qD||*A|-9-D(|g-10-p-gg-9,10-qS|ESffliyMa! (EMS) 2| 

60% StffllSAl S« g NaH 4.52 g (113 nol) g 3S 9*I«I »2. 39 DMSO 40 ml 8 

SW:a. oi oi a) as omso ioo me gej 2. 7-q^£a-io-oii»Ai -10-0112 -9-^12-9. 10-q5|E ,' ■ 

f«-9-» 36.8 g (75.4 «ol) g 3)7(513. 9?l Slfgl 1 < ' !• *■ 

7 me (113 «imol) g g -3 LflOllAl a2fS12A1 1 Aiaoil 23 5)71513. 5&gg RT OIIA) 1 ■. ■ . i l 

512q. 2&lg ^71 91 «H. 5-C S azfAPIH. 15% NH4OH 150 «« g 5j7fS13. SSgg 9d°£ 
012)fl|>1813. gs? 2 33 S! MeOH S 2 SI AliajSfSq. 331g ^7fS 9ATIS17I 9(5fl. EtOH/g¥2«° 

syei 4 si xaagsfsiaq. rp-hplc on eisu 29a $a 99.90s g 5>b 39 16.7 g (44%) 

i 4^51«q. 
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'H-NMft (CDC 1 3 ) : [ppm] = 7.67 (d, J w = 8.4 Hz. 1H). 7.63 (d. J w = 8.4 Hz. 1H) . 7.57 (d. J m = 
2.0 Hz. 1 H). 7.53 (it. 2 H) . 7.37 (br , s. 2 H) . 7.28 (d. X = 2.0 Hz). 7.22 (br , s. 2 H) . 2.82 
(s. 3 H). 2.79 (s. 3 H) . 2.42 (s. 3 H) . 1.24 (s. 3 H) . 
A 4 0HP-0PV Bi?x||°J U£ 

a 4.1 2.7-ui^[2-(4-asaiaiy)Biy]-9.io-q¥iJ-9.io-qo)i^Ai-9.io-qsiEsiaiysai (em7) °i 
mis. 

qons 4-wseai§a^amois 22.9 g (74.7 moi) g es ?\m skxi ^ 5r 011 ai dmf 200 m« goii § 

NaOtBu 14.4 g (149 nmol) 21 SlfAISq. 5TC OI|A| 30 M §PJ aygl 9.10-q^g- 
g.10-qm|*A|-9.10-q5|£Sffl!yegj-2.7-q?fs^O|S|H 13.9 g (34 amol) §5^21 Siq SE0IIA1 15 
SOII 1^513, 0IO1A1 5'C OI|A| 1 A|Z1 §°J I2SW2tq. ?ltii 2?\ 9I8H. 4M HCI 

50 me S 3^313. HSii 01 31X1171 Sm. 1 §y MeOH £ Al|2|513 3£A|gq. 0| 

chai. nxiig EtoH/is^eyes^q 3 m masamoi. rp-hplc cut °i§h ass 99.sk s it± yg 

XII 21.1 g (87%) g 4^§t2q. 

'H-NMR (CDCI 3 ) : [ppn] = 7.65 (n. 4 H) . 7.47 (m. 6 H). 7.41 (d. 3 J m = 8.7 Hz. 4 H) . 7.14 (d. 3 J W = 
16.4 Hz. 2 H). 7.11 (d. 3 J W = 16.1 Hz. 2 H) . 3.76 (s. 6 H) . 2.17 (n. 2 H) . 1.55 (m. 2 H) . 1.18 
(n. 6 H). 0.68 (m. 8 H) . 

s arson me set* (P) a ma ss«i (o e «» s ysai (em) §y *?tsi eswi 

(M) si ?s§ spioil qqyiq. oiq°j stags) sas 401 g wo 03/020790 oil M3SI01 °jq. 
9.io-qasapjM2tiii§ ?ej (Aidrich. 98i) sua q^«y°S¥q *nassimoi sxiisjsq. 






8 1 : SSai P3 2) as 

9.!0-bK(/-¥^fl|y) -9.1C-C|!H|«A|-9.10-qS|ESI«iyeg-2.7-U|^(es>. f 01113 Ofl^QI s) 

(EM4) 50 moll. 2.7-q SS2-9. 10-H|±( /-¥SJ«ia) "9. 10-q BfI=A|-9. 10-qS| £SBiy Mgy (EM3) 20 
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S3H = 51 10-2006-0118403 

mo IS. N.N'-d|>i(4-SSaffliy)-N,N-H|i:(4-tert-¥ailiy)SilX|g (M3) 10 molS S! 1-(2-0HH«l4I^A|)- 
4-D)|*A|-2.5-bl|^(4-SSE-2.5-q[l)|=A|iE|a)«LIS! (M4) 20S °| ggej : 

EM4 1.2888 g (2.0 mmol). EM3 0.5300 g (0.8 mol). M3 0.3035 g (0.2 mno I ) . M4 0.5748 g (0.8 mmol). 
K3PO4 • H 2 0 2.0300 g (8.8 mmol). 1*2! 6 mt. Q*t* 19 at Si M 12-5 mt g 30 § §?J StJl§ S§H 
Oisag 53rAIU°£J!H e?|A|33Q. 0|O)A|. S £1 i-o-fi Siffl 3.65 mg (12 pnol) °A S2}§ 0| 
All E)| 0| ^ 0.45 ng (2 pmol) g S3 71*11 o|0l| H:>|o|2q. 87r 2| LH¥ ££0I|A| 01 = 5 

2| 2S aiSS (blanket) ShOtl 3 3 SMI aS}SI2q (SSI5! . 20 S *. SE &HS0II 

g*?j 15 at g iPlol&CK 30 £ 3.4-d|i(2-D!ia¥a^A|)»!!S.iaS^ 12 « § *p|S| 

act. 60 g spj ?iaei 3.4-Hii(2-o)ia^si^Ai)asas!s 20 mg 1 sw3, sits 

§ SEqg 60 s s°i SffAisq. 

S§ geijg 5% as 43 USg qoiiaqq2?|5d|[H|o|e geisiEaiois gqijog 65'c oil a) 4 Ajy 

gpj aysf«q. f^l^g HjO S 3 S| All 3 313. NIBS 200 mi LH£ spiSrOt £8JS°£*I SSAI 
Sq. SH*lli 1 if ?ij 120 ml g0|| gSflA|?|2. Celite 5 S§H 0J3JAI3I2. MeOH 200 ml Oil 2|ot| li 

sai?i3. aej oioii aii*813 as sites ssAisq. 3*hsai gej*» n 2.1 a oss) g 

4^siaq. 

! H NMR (COCI3) : [ppm] 8.1 - 6.8 (m. 12.8 H. OHP. TAD arom.) : 6.3 (br. s. 1.4 H. DHP) : 4.1 - 3.6 
(3 x m, 3.4 H. 0CH 2 . 0CH 3 ) : 3.0 - 2.5 (3 x m. 4.2 H. 0CH 3 OHP) : 1.9 - 0.7 («. 17.4 <£*S H. 
1.3 Oil AH ?-^ig as). 

6PC : THF ; 1 nl/g. Plgel 10 im 5H=!-B 2 x 300 x 7.5 mm . 35'C . Rl 2# : 
M„ = 207000 g/mol . M n = 58000 g/mol . 

b 2 : sm\ P4 si «ra 

Yamamoto gJS (WO 04/022626 Oil ?|*S b|2| tt3) <* 2|*r 2. 7-q S£E-9. 10-B| ±(t-¥H«W >" 
9.10-qo||*A|-9.10-qs|E£imyeg! (EM3) 2| gH : 

*0| S6lj2| XII 3E : 

(0.11 g. 2 mmol) § 6!S0||A| DMF 5 mt gOII S8HS NiBr 2 (200 nig. 0.9 mmol) 2| SSSISq. 
«¥?J 15 at SOU UHHBIS 150 mg (0.96 mmol) §J COO 0.12 ml (1.0 mmol) g SSfSlfe 2IZJE 

gQHg A|A|S| §7|oiaq. 5 - I0M?, geija S s fi £f4i(0| E|2q. SUPS M£0\\M 12 
At 2} S2f 3iSpll 3yo|2q. ay (350 mg. 6.4 mmol) SI (2 ««) 8 50'C 0I|A| 0|e£ 

moil 10 s §et aymaq. ?tms pjs& se^g xiyq. qb. ci.ob g. 1.6 

mmol) EM3 g S^?J 16 mt gOII g°!j2SA| S7|S|3 : 01 fe- 5|4!!2£ SSWI S|23. 0| 

ohah ssis 5o-c 011/4 s a ssj aysiaq. SSflS A J?°S aa|/l?l3. 10 mt £ 5J 

4|S|3. Celite g SSH 0)21ol2q. ft?I^S HC I (50 mt) 3J H 2 0 S 3 SI Al|*5l3. DlieS 500 m« 
LHS 5|?|5|0| E8JS°S*| SSAiaq. StfXIIg S¥2! 50 m« Oil SoHA|?|3. MeOH 500 ml £ 
A|?|3 A1|*jS|3 agl S10II 2jZSA|Sq. gS^llg Soxhlet ^S^l LHOIIAI THF /MeOH 1 : 1 S^IS 

48 A|y S2J ^1812. S^eil 50 ml Oil goHA|3|3. DUES 500 ml Oil qA| *m q XH§2A|?|3. *1<3 
og 0|3|XI|7jS|3. Sg°S 2!5Aiaq. 2X1ISAI P4 0.6 g (75S) g 4^6ISq. 

'H NMfl (COCI,) : [ppm] 8.1 - 6.9 (». 12 H) : 6.7 (br s, 2 H) : 2.9 - 2.5 (m. 6 H. 0CH 3 ) : 1.4 - 
1.1 (m. 18 H). 

6PC : THF : 1 ml/M. Plgel 10 tm 2tfS-B 2 x 300 x 7.5 mm 2 . 35'C. Rl 3* : 
M» = 135000 g/mol. M„ = 30000 g/mol. 

*^ t oj gpg^iig §g(«f gass Bgjsna. qeiAi ?7|2| s^-. si a^-^s s&^ii si^oi 
«q. sm*i ( i ) 2| B9| cHsMoii iE|smg¥2ai 99IS ssmb hi a g^xn (oi*. c ai3 gf) 
i ais^ixis tiasiaq. 

Eg £PI SS^IS SEP PLED 0»M AfgSI^I ?|SH S?|5f2q. 0|EJ& PLED fer 2| 3^011 2-S A|i 
1. ^ Jia//IT0//PE00T//gffl»//3lliE2q. PEDOT SE|q2S! SEXII (H.C. Stark. Qoslar 

A\) 0|q. 8a/Ag fc BS 3*011 3H^ESA| A|g£|2q. PLED ?\ 4S^i 4 2ife &BS W 

04/037887 » Of 71 0| SffO» aif5jES 7|#£|0| fflq. 

S W90R £itS f^|2| jfS gfisi SSI 33 (*!&. SS. sfS 39. 4S) & H 1 0» qqq 23. 
( i ) si gj°|2| s?|g sssiai ?ih uia g&xiiSf diatioi 2q. 
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SJfmSi 10-2006-0118403 



( I) 2| 99) 1 §Z 01 2 g SSSffe 5* ^S2S Sfe gftxll : 
R2 




SW*I (I) 

(4 g. Afgg P|2 S! HAIfe o)?l 2|0|g 7fg : 

X te at 3*0)1 SSJ§mi4 EEfe &0|8)3. at 3*0)1 C(R3)(R4) EEfe: N(R3) 01 D1 : 
z a 3| 3900 £Efe &0|3)3. at 39011 C(R5) EEfe N 0|Q) : 

Rl. R2. R3. R4 fe 2» 390)1 ggJSWU SEfe £0|*H3. 2| 3 9011 H. Mi. MS. S2E. CN. 

N(R6) 2 . Si(R6) 3 EEfe 8(R6) 2 . 9±4= 1 U)X| 22 (0|?|*|. S)U 0|#2| H|o|*j et± gxffe IS NRB. 0. 
S. 0-CO-O. CONRB. Si(R6) 2 0l| 2|oD CMIS 4 21 S) 2| S)1H. S*|g EEb S3 8T2I SEfe gJ^AIiHOIDt. 
S)U 0|6f2| H SX)b EES &i4 5 U)X| 40 (OP|A|. 5)U 0|#2) gti gU)b EES 0. S EEfe N Oil 2) 
6H CHSIS 4* 2120) ESI olU 0|£f°| HlgtSf^ Etqit Rl Oil °JSfl x|£i 4 2is) 2) gf^API. S)|E)|S 

on?i. oup! sEfe gioii 2is« m*iis 4 asm. aqa ri u)*i wit oiae ees attsKx 221 

AliH* SS« + a3 : 9. 5)L)2) gi SX) go| 2 ?H2| XlSaife §A|OI| gt^AI EEfe OfS^AI * 
«0|jq fflam. 2E x|&x)l Rl LHXI R4 b §A|0i| H 01 XI SfXU SEfe §A|0I| OtHPIOIXI &3 : 
RS if 2t 3*01 SaS)»l4 EEb 6tO|8HH. at 3901 H. F. CN, N(R6) 2 Sfe B(R6) 2 . 94:4* 1 U)X| 22 
(0)?|A), sm 0|&2| U|oig gti §U)fe Egt 0. S. CO-0. O-CO-O. CONRB. Si(R6) 2 0l| 2|8t) Cpl|g 4 
2JM) 2| 5)iH. SXIS SEfe gfU Sfe gf^AHHOIOJ. 3)L) o|#2| H gUlb EES 9±4= 5 UIXI 40 
£OP|A). S)D 0|g2| Ei SX)b EES 0. S EEb N Oil 2|oH Olxlii! 4 SJ2 EES SW 01^2) U|g»^ 
2jq» R5 Oil 2)SH *l&§! 4 MS) 2| Olg^API. 3l|E)|£0)iPI. 0)1PI Sfe Midi 2|oD IMS 4= a 
2W ; CK*2| etq^ R5 lb Rl UX| R4 2) mm ab R5 fe EES 321 A|£3S §31t 4 a3 : 
R6 fe at 3*011 §i|S)?tq SEfe ^0|S)D). at 39011 H. 1 U)X| 22 (OPIAI, 5)U 0|£2| UIEJS 

eti aX)if EES 0. S. CO-0. O-CO-O Oil 2|SH CH*)IS 4= 2Jg) 2) S|4H. gX|g EEfe 5§ gf|JD|0|D1. 
S)U 0|^2| H gjXIfe EES 9i4= 5 LHXI 40(OP|A1. S)U 0|^2| Si EES 0. S EEfe N Oil 2J5H 

cha)ih 4= an ees sm 01^21 Hiatt^ etq^ R6 011 °ish *ies 4 as) 21 ota?i. m^oii 2|§h 

CH*lia 4= 213 : 

a fe at 39011 S8!«)7)l4 Sfe ^0|8)0). at 39011 0 SEfe 1 0|2 : 

b b at 3*011 SgJS)»q SEb & f 0|S)0). V 39011 0. 1 SEb 2 0|3 : 

9. *)U2) 0)3Ei B?l^) 9.10-qgfii-9.10-q5|ESlIliyMa!2! SEl(0ia9!-uiy£!) »SSS » 132 
S^El BP1IEI0) : E)<y2S qqy SSS gtWIOII M 2| 3?JS qq^). 

2 

X)| 1 soil ao)A). X fe 8^1 St*ti! (la) Oil qqy H)2) gfOI. C(R3)(R4) °J 2g "S2S 8)b §m\ 




S 5 .^ (la) 

3 

« 2 Stoii 2iO)A). z s s)?i Sfsfi) (lb) oil qqy H)2t aoi. C(R5) £i aig ago S ? 
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XII 1 S UX| XII 4 S g CHi= » 0|&0|| °!0|A1. SI ^gj SJ/Sb 4g Sli S*1S| aa>M?|fe 

*?jo| e?ig ??r£ stfsfe as =a°s eih sm\. 

xii 5 son °ioi>m. as 4^ ass ?ra B?ife ?5 si esjohjoiej #exii. eyxm ssxii. aigy 
onEi-njBHfliyaiqofej #e*ii. m^qoia sexii. mi^A r g sesi. asiEsmma #e*ii. qsm 
i #exii. qai^-p-q^a fli^Eig! ftsai. 3mum ftE*n. ot#a #exii. eiaa 

frExll. nil frExll. ¥B frExll St *3>2| isS HOMO g gffe 0-. S- Eb N -»» §HEi|SA|0|!£¥£| 
flaiSlfe 311 Srfe §8»|. 

S?a 7 

a i a um m b a g on= s» a oiaai sum. sxt ?a sj/se^ 4£ ass sxisi aa/i*ifc 
40*21 e?ig ??r£ sasfe as ~s°s sjfe serai- 

u^a b 

xii 7 a on skm. sxi ass y\s e*ite =?3e si niaie #e*ii. 

maiois mams mm sexii. sme^ sexh. egjome^. ^Aiqois f*E*ii. 

?itt£! ft esi. ftE*y. mius sesi. otase §y lumo g ?m o-. s- Efe n- 

Stft SIIEIISAfOISS^EI tfSjSlfe 31S 39 °£ Srfe IP. 

n?a 9 

»i i a mxi xii 8 a g oie & a oiaoii °io\A. xii s a sj m i m\ ztztsi e?i£i sag 
sa«fe eft* samfe as fi°s sife gtrai. 

s^a 10 

xii i a mxi xii g a g oie a a oiaoii sioiai. as =as aa*i?t. aaia» aidoii ssiaias 



4 2iE^ sib aasib as ?g°s $tb serai. 



X1| 10 a Oil °iO)A). <ybO||A)2x1 egJd OPI ^qOIIAI ag(9 Of? I &EH£°j £10| (transfer) g ?rs5r 
§13, agd aEH£¥E1 2Si£ £!§ aSmb 3?1b. 36 £2)2J gUl^g ab gSW (heavy 

atom) g sasffe aass^q d^sib as sffe serai. 
s?a 12 

: 8 U)X| 10 ^2| Si m. Ru. Os. Rh. Ir. Pd. Pt) £¥E1 d^fe aS 



Bgiiy aEH«N agd aeessi 



xii i a lhxi xii i4 a g oft s? a oiaoa aojAi. ^a sa^si sejj s& at ^aoi sas oixi 
3, 2|2^oi sm oiasi hi aa^ afq^ m oil sjsh xiss 4= 2ife Ei4= 6 ui xi 40 si a a =?3 si 
i&i&i. uiiiqaoisgi si MB sExiis^q ^?i2i &?)?f Afggfe as ?§°§ sfe I 
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mt. 

S?it 16 

XII 15 SOU 21CHAI. 7\£<3 Sife 1.4-BIWai. 1.4-14589!. 1.4- Sfe 9.1 0-°met Ally &l. 1,6- 

Efe 2.7- SEfe 4,9-H|aiygj. 3.9- EEfe 3. 10-ffllgaiy m. 2.7- lb 3.6-Bliyeaiygi, 4.4-Blffliy a 
Wi. 4.4"-E|| sifliy a gj. 4.4'-B|-1 ,1 '-USBSSLL 4.5-qsiESEiai. 4.5.9.10-E||S£|S|E£II|gi. §92 
EL iiHSHIl^Sai. 5,7-qo|£Sqaj3E^/MIS, Ali- SEfe S^i-ojqitg^sai. 4.4'-i:a«LI. 

4.4"-Hi>; : iqi!oiagy a 4.4--1 §> ssxiis^q aajtib as ^s°s m= gewi. 

17 



si 1 s ljixi m 17 & s s? s oiaoii aioiAi. <ys±«oiiAi 12 s^ei 3*0 »mw\ Emi 
s?8t 19 

, SJ§f4 ( I) 5| 71208 a|«£lfc at 4S 

X fe 2f 3 ¥011 C(R3)(R4) 0|3 : 
Z g 2f 1*011 CH 0|3 ; 

R1. R3 b af 39011 SEir 30|3|3. zfztS gt±4= 1 U|X| 8 2| sj±H Efe SXIS 

u sfe 5 mxi 10 °i otg?iom (opiah. otu oiasi axig se» n . s sy/sEfe o on °ish 
chxhi * 213 5es sm 01321 uiger^ yq» rs on 2|sh xi^g * as) : 

R2. R4 fc at a 90| gglSPIU SEb 4tO|S13. 2t2tS Si4 1 UfX| 8 2| £|4H SEfe gX|g gf^A|lflO| 
3 : 

a if Sm^i (I) 2| B?PI agXflSAI A|g@qE3. *t 3 9011 1 0|3 : 

b to ®9W ( I) -2| &m7\ gt£XI|£A| AlSgqa. at 39011 1 013. 3gX| aqa ^ 39011 0 0|DJ 

q^ ?|Sfe XII 1 IfOllyH S2IS U|£1 ItM. 
i!9St 20 

XII 1 8 LH X| XII 19 & g CH i= If it Ol^tOtJ 9>0iM. ( I ) 2| 93E B?|fe Sf6t*| (LX X IV) U|X| 

CCVI) 2| 3?|S9q dSjSIb 2!§ ^S2§ 8|fe gtfSI. 

H92J 21 

XII 1 & LHX| XII 20 g g GHi= S S 01 3011 2i0|A|. ( I ) 2| B9| 40 §X 0|3§ SlfSlg 2S 

?g°s sife gtt«i. 
s^s 22 

XII 1 It LHX| XII 21 gt g CHi= *f §t 01 3011 ttlg sm 0|32| ggfxllg SS8|fe £$« (SSi). 
S?it 23 

xii i it mxi xii 22 & g oft: m m 013011 atg §m 01321 g&*ii sg ssims sm 01321 gnu 
moii s&oife s°jj. 

a?Sf 24 

SP| St§tA' (CVII) 2| eU*ll£! 0RS3 SfttlS : 



y-AA 

Z-Z Z=Z 



SgJSWU 30| St 4* 2ife 2 JH2| Sf§7| AA C-C ?t&3 52 SfOII ggHSU. 7|2 X. Z SJ R1 UfX| 
R6 b XII 1 SOIIAI ?I#S Hf2f SaSt 21011 ?fX|0j. 3 eg Biqit R1 U)X| R4 71 1AI0II Mi Efe 

sigf 4= ass 81 g Sfltl. 
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M 24 mm ZXHM. AA CI. Br. I. 0-S^et|0|g, O-eEISaoiS. O-SCytf. B(0H) 2 . B(0R5) z S! 
Sn(R5) 3 WJ\M. R5 »| 1 gOI|A| gs>|=! Ut2r Us) 2) ?SS¥E| ijaiSlir 33g "S°£ 8|fe SUf 



SfftfA) (CVII) (0\?\M. X fe C(R1)(R2) 012 Z 8 C(R5) g)) 2| Bg*)l£S. 0|5fg£j SltftS M 

£8 r 7| ZiM Srftfil (CVII) OIIAt L|E}fcH H|2r Ug ggog, fflltmSL^feS ff7|rj r 3UI£ Efe ff7|B|g 

sfe #7ioia SfSiat HfgAi7i3. oioi>d g7i3 sioii uijsi ai°> r-lg si ygAmfe at 

R1-MgHal ife 
(R1) 2 MgSEfe 



0. O R1-U£; 



-o-b- 



R1-ZnHal SEfe 
(Rl)^ 



(CVIII) 



(±1 5. AtSS 3|7| 9|D|S 7|3 : 

BB 2f 3* Oil SSISrXLf SEfe 30|S r 3. 2| 3*0|| H 0|^U SEfe M 25 ifOilAI AA Oil CH8H 7| £S b)| 
£f 2|D|5 7|X|3 : 

R-LG 2i 3*011 §8!8WU SEfe #0|o|3. 2| 3*011 2/1J5I A|2f0|2 (OP|*|. R ° 8JIPI0I3. LS 
fe £!«I3 X|gm X| S 53 5K>|| OIIPIS/M ygSlfe 7|. Ht^SiSITIIfe CI. Br. I. 0-iE^a|0|E Efe 

o-esisaoma) : 

R1 S tfll. Ofg Sfe 8l|q|£0|i!7|0|3 : 

R2 8^A|7| 0-R (0|7|A|. R a 2PI §2|g B|2f Ug) 0|3 : 
Hal S F. CI. Br. I 2). 
29 

5W&I (CVII) (0|7|A|. X C(R3)(R4) 0|3 Z S C(R5) °J) 2| b|CH§|£j. BU*II3. 0|Sf§3 SlSfgg 
X1|5S|7| ?I§H SWq (CIX) 0\\M UE|t« b|£| 9BSS. It||yS3.l?lfe« #7|D|3UI£ SEfe #7|BJ 
§ Sir ^7|0f2 S||^g3t «rgA|?|3. OICHAH 37!^ 53 SfOfl UIJSI A|°> R-LG 2| ygA|7|3. 013 
ff =A)S &«Wfe «2£ Slfe : 

R1-MgHal Efcr R3-MgHaJ SEfe? 

(RIKIEfc (R3)-UiEfe 
R1-ZnHslSEfe RS-ZnHalSEfe R _ LG 

( RD^n ^ (R3)^n ^ R g ^ 



a«f*l (CIX) 
(*l g. AfgS 8|7| 2101— 7fS : 

BB fc 2» a ao|| Sa8f71U Sfe ^0|»f3. 21 3*011 H 0|>1U SEfe AA Oil qSH 4f7|0l|Af 7|^^ ti\9i 
21 D|« )|J|2 : 

R-LG 2t 3^0)1 SflSf^m SEfer ^0|S|3. 2j 3*011 ^^S| A|°fO|3 (0|7|A|. fl g gfl!7|. H|^S| 
m\£ B^4= 1 LUX) 8 2) SEfe gXIS Sfg±H0|3. LG fe SSja XI!? 53 81011 0|S7|£ 

Al S|g8ffe ?|gj) ; 

R1. R3 2|2f S/?J . Ofg 5b 811 Ell £ 0| g 7| 01 3 : 

R2. R4 y^API 0-R (0|7|A|. R 3 £3\ S2IS B|2| jUg) 0|3 : 

Hal S f ci. Br. I gj). 
30 

All 28 ** SJ/EEfe XII 29 SOII °!CH Af . 0|§PI LG 71 CI. Br. I. 0-S23I0IS Sfe 0- eel gaiOl S°j 2i 
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31 



tf?gf 33 

XII 1 » UiXI 1 22 S i 0)1= g] g 0|^0H qs 3Xf Sx|0l|>cj2| Afg. 

3? 8 34 

SI 1 tf U)X| fll 22 S g 0)iz £1 0|#0|| OJS gtf*||e| SPIIBfif A[g. 

35 



XII 35 mm VO\M. Slfxlia gfU (PLED). f?7| 2« SIS (0-IC). H7\ *m S21 MgHXIiEl 

(OFET). SfSf EEHxiiEl (OTFT). &?\ EH gf SX| (0-SC) . f?7| 2H=g*ll 9Efe ff?! SlOIXi Q0I2E 

(0-aiO|X1) oi 311 5hb f*?l 9Xf §fx|. 
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